[001] DISTRIBUTOR GEAR WITH ADJUSTABLE COUPLING 

[002] 

[003] 

[004] The invention concerns a distributor gear with an adjustable coupling 

according to the type defined in greater detail in the preamble of patent Claim 1 . 

[005] 

[006] Lockable distributor gears for an all-wheel drive or for systems with shiftable 

all-wheel drives are known from practice where a locking or coupling function is 
designed for adding one or more drive wheels equipped with a coupling device in 
the form of a multiple disc clutch. The coupling device is actuated by an electric 
motor that has an effect, for example, on a segment gear ring via a spur gear step 
in form of a transmission step which, in turn, is connected with the spindle of a 
drive converter device. 

[007] A spindle nut located on the spindle is pivotally fastened in such a 

distributor gear and is adjusted in the axial direction with the rotation of the spindle 
according to the gradient of the thread. Depending on the rotational direction of 
the electric motor, the coupling device is closed or opened via the axial movement 
of the spindle nut. 

[008] The electric motor is located outside the distributor gear and has its own 

housing. The drive of the coupling device takes place via a shaft that leads 
through the housing of the distributor gear that finally is effectively connected with 
the coupling device via a drive converter device. 

[009] The disadvantage, however, that the arrangement of the electric motor 

outside of the distributor gear provided, gives the distributor gear an unfavorable 
to incorporate external shape that, moreover, requires much construction space 
caused because of a really overhanging electric motor. 

[0 1 0] The present invention is based on the task of creating a distributor gear with 

an external shape that can be easily integrated into a power train and that is 
characterized by a low construction space. 
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[011] According to the invention, this task is achieved with a distributor gear 

according to the characteristics of patent Claim 1 . 

[012] 

[013] The distributor gear, according to the invention, has a low construction 

space requirement and an external shape that can be easily integrated since the 
electric motor is incorporated into the housing of the distributor gear and into a 
gear of the distributor gear. 

[014] The economy of construction space is achieved in integrating the electric 

motor into the area of the interior space of the distributor gear that had been 
occupied with gear material in the distributor gears known in practice. In this way, 
the distributor gear does not have any protruding parts on the outer side of the 
gear box and the distributor gear can be designed with an external shape that can 
be easily integrated into a power train. 

[015] In addition, the compact construction form of the distributor gear, according 

to the invention, has so-called package advantages in contrast to the external 
arrangement of the electric motor. The electric motor is also significantly more 
protected from environmental influences, for example, contamination, atmospheric 
moisture and such, because it is additionally protected by the housing of the 
distributor gear in comparison with an external arrangement. 

[016] 

[017] Additional advantages and advantageous further developments of the 

object of the invention result from the patent claims and the embodiment described 

with respect to the basics with reference to the drawing. 
[018] The sole figure shows a partial section of a distributor gear according to the 

invention, with a drive converter device, an electric motor and a coupling device 

for connection to an output shaft. 



[019] 

[020] In the Figure, a distributor gear 1 of a motor vehicle constructed as a 

longitudinal distributor gear is shown in a longitudinal section, by means of which 
an incoming drive torque can be guided via a drive shaft 2 to two output shafts, 
whereby in any given case only the two connecting flanges 3, 4 of the two output 
shafts are represented to which the output shafts are flanged. The two connecting 
flanges 3, 4 are subsequently equated in the description of their functionality of the 
distributor gear 1 with the output shafts so that the reference numbers of the two 
connecting flanges are used for the two output shafts that are not represented. 

[021] The first output shaft 3 is directly connected with the drive shaft 2 so that the 

drive torque is led directly from the drive shaft 2 to the first output shaft 3. 
The second output shaft 4 is connected to the drive shaft 2 via a coupling device 5, 
a first gear 6 located on the drive shaft 2, an intermediate gear 7 and a second 
gear 8 if the coupling device 5 is in a state in which a torque can be passed via the 
coupling device 5. 

[022] The coupling device 5 can be actuated via an electric motor 9, whereby a 

drive converter device 1 0 is located between the coupling device 5 and the electric 
motor 9, whereby a rotary movement of the electric motor 9 is transformed in a 
translatory actuation movement to activate the coupling device. 

[023] The drive converter device 1 0 is equipped with a transmission step 1 1 that 

is shown here as a spur gear step. As an alternative, the translator step could be 
realized as a planetary wheel set in a further design, or could have another 
appropriate form. 

[024] The drive converter device 1 0 is equipped with a gear segment ring 1 2 that 

is engaged with another gear 1 3 of the spur step 1 1 . In addition, the gear segment 
ring 12 is here connected with a spindle nut 15 of a spindle-spindle nut design via 
rivets 14 so that a rotational movement of the gear segment ring is transferred 
directly to the spindle nut 12. 

[025] It obviously lies in the discretion of the expert to create the torsion-resistant 

connection between the gear segment ring and the spindle nut as an alternative 



to the rivet connection via different appropriate connection types such as screwing, 
pressing, welding or the like. 
[026] The spindle nut 15 can be rotated and is adjustable in the axial direction of 

the drive shaft 2 on a spindle 16 of the spindle-spindle nut design whereby the 
spindle is 16 is located torsion-resistant and fixed in the axial direction in the 
distributor gear 1 . 

[027] The spindle-spindle nut design and the gradient of a spindle thread is 

designed in such a way that the spindle nut 15 has the same rotational direction 
as the drive shaft 2 during the closing process of the coupling device 5. Drag 
torques which occur between the spindle nut 15 and the coupling device 5 favor 
the closing process of the coupling device 5. 

[028] The above described drag torques result from the constructional 

configuration of the coupling device 5 and the drive converter device 10 described 
below: 

[029] The coupling device 5 is equipped with a thrust washer 1 7 that is connected 

torsion-resistant with the drive shaft 2 and rotates in the operation of the distributor 
gear 1 with the same rotational speed as the drive shaft 2. The spindle nut 15 of 
the drive converter device 10 is moved in the direction of the thrust washer 17 
during the closing process of the coupling device 5, meaning in the axial direction 
of the drive shaft 2, so that the friction between the thrust washer 17 and the 
spindle nut 15 increases with the increased adjusting path of the spindle nut 15, 
and the above described drag torques support the rotation of the spindle nut. 

[030] Due to the fact that the spindle nut 1 5 has the same rotational direction as 

the drive shaft 2 during the closing process of the coupling device 5, these drag 
torques support the closing process of the coupling device 5. A drive torque to be 
applied by the electric motor 9 is, therefore, reduced during the closing process of 
the coupling device 5 in contrast to the constructions known in practice. 

[031 ] The thrust washer 1 7 is moved with increasing axial displacement travel of 

the spindle nut 15 to a lamella package 19 of the coupling device constructed as 
a multiple disc clutch during the closing process of the coupling device 5. 
The lamella package 19 consists of an inner lamella 20 and an outer lamella 21, 
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whereby the inner lamella 20 is connected torsion-resistant and adjustable in the 
axial direction of the drive shaft 2 to an inner lamella support 22. The outer 
lamella 21 is connected torsion-resistant and adjustable in the axial direction of the 
drive shaft 2 with an outer lamella support 23 which, in turn, is connected 
torsion-resistant with the first gear 6. 

[032] The inner lamella support 22 is connected torsion-resistant and axially not 

displaceable with the drive shaft 2, whereby the thrust washer 1 7 is sprung on the 
inner lamella support 22 counter to the closing direction of the coupling device 5 
via a spring device 24 in form of a disc spring. Thus, the thrust washer 17 is 
supported by the spring device 24 in the direction of the drive converter direction 
10 during the opening phase of the coupling device 5 whereby the spindle nut 15 
is moved away from the coupling device 5 and the transfer capacity of the coupling 
device 5 is reduced or totally suspended depending on the opening angle of the 
coupling device 5. The spring essentially serves to open the lamella package 
completely, especially in power failures. The lamella package itself has sufficient 
stored spring energy and suffices for turning back the electric motor. 

[033] In harmony with the adjusted transferability of the coupling device 5 via the 

above described actuation of the electric motor 9, a part of the drive torque 
introduced via the drive shaft 2 into the distributor gear 1 is transferred to the 
second output shaft 4 via the first gear 6, the intermediate gear wheel 7 and the 
second gear 8. 

[034] The intermediate gear wheel 7 is located pivotally here in a housing 25 of 

the electric motor 9 in the form of an induction motor. The layout of the electric 
motor 9 in a hollow intermediate gearwheel 7 provides an extremely compact and 
economic construction method of the distributor gear 1 requiring significantly less 
construction space in a vehicle in contrast to an electric motor located outside the 
distributor gear housing. 

[035] In addition, the electric motor 9 incorporated into the distributor gear 1 is 

exposed to significantly fewer environmental stresses, as it is additionally protected 
from the environment by the housing of the distributor gear 1 . 
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[036] The configuration of the electric motor 9 as a Ket rotating field motor offers 

the opportunity of using smaller dimensions for the electric motor in comparison 
to a design as a direct current motor, as the rotating field motors produce more 
power with the same dimensions compared to direct current motors. This is 
especially advantageous, in particular with a combination with the above described 
design of the drive converter device 10, meaning that the spindle nut 15 has the 
same rotational direction as the drive shaft 2 during the closing process of the 
coupling device 5, that the electric motor 9 or the rotating field motor can be 
designed with a significantly smaller size than the direct current motor of the known 
distributor gear. 

[037] In addition, the construction of the electric motor 9 as a rotating field motor 

offers the advantage that the electric motor 9 has a significantly longer life cycle, 
which can be operated practically without any wear and which is characterized by 
a high temperature insensibility. The rotating field motor 9 also has a higher 
adjustment accuracy and a smaller mass inertia moment than a direct current 
motor, which improves the adjustment dynamic of the distributor gear 1 
significantly. 

[038] Furthermore, the possibility exists of cooling the electric motor 9 with 

transmission lubricant as an alternative to the design of the rotating field motor 9 
shown in the Figure. This is possible in particular with an asynchronous motor as 
a rotor 26 of the asynchronous motor can be operated with transmission lubricant 
or other media, preferably with cooling media. This option does not exist with 
direct current motors that are designed with brushes because they must be sealed 
completely from the interior space of the distributor gear and the access of 
transmission lubricant. 

[039] One can, in addition, advantageously forgo the electromagnetic brake 

through which an actuation torque is created for the coupling device 5 in order to 
keep the coupling device in a closed state for a longer period of time with the use 
of a rotating field motor as a so-called burning in of the brushes takes place during 
energizing without rotational movement in a rotating field motor in contrast to the 
direct current motor. Such an annealing of the brushes in direct current motors 
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takes place when a direct current motor is energized for a longer period of time 
based on the holding torque to be created and based on the fact that the direct 
current motor does not perform any rotation or is only moved within a small angular 
area. 

[040] It can, of course, also provided in an advantageous construction deviating 

from the present exemplary of the distributor gear (not represented in greater 
detail), according to the invention, that the electromagnetic brake for holding the 
coupling device in a closed state is integrated into the distributor gear if a longer 
closing phase of the coupling device is desired by the appropriate demand profile 
which represent an overload even for a Ket rotating field motor. 
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Reference numerals 



1 distributor gear 

2 drive shaft 

3 first output shaft, connecting flange 

4 second output shaft, connecting flange 

5 coupling device 

6 first gear 

7 intermediate gear wheel 

8 second gear 

9 electric motor 

1 0 drive converter device 

1 1 spur wheel step, transmission step 

12 gear segment ring 

13 additional gear 

14 rivets 

15 spindle nut 

16 spindle 

17 thrust washer 

18 axial bearing 

19 lamella package 

20 inner lamella 

21 outer lamella 

22 inner lamella support 

23 outer lamella support 

24 spring device 

25 housing of the electric motor 

26 rotor of the electric motor 



